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(54) CIRCULATOR PUMP SYSTEM

(67)  The present invention relates to: a circulator
pump (100), having a circulator pump main body (1) to
be mounted on a piping system and comprising: an im-
peller (8); an electric motor (5, 6, 7) for rotating the im-
peller; a volute (2) defining a volute chamber (9) for hous-
ing the impeller (8). The volute (2) has a centralinlet hole
(14) for coupling the circulator pump (100) in a releasable
manner to a hydraulic connector (101, 102) of the piping

99

system; the volute (2) being further structured with a lat-
eral discharge flange portion (12) for coupling to an outlet
portion of the piping system.

The present invention further relates to a hydraulic
connector (101, 102). The present invention further re-
lates to a pump system (99, 99'), which comprises a cir-
culator pump (100) and a hydraulic connector (101, 102).
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Description

Field of the invention

[0001] The present invention relates to a circulator
pump.
[0002] The present invention further relates to a hy-

draulic connector.

[0003] The presentinvention further relates to a pump
system, which comprises a circulator pump and a hy-
draulic connector.

[0004] In particular, the present invention is directed
to a circulator pump system which may be employed in
hydronic systems, including both heating and cooling pip-
ing systems. The presentinvention is particularly suitable
for applicationin the field of OEM high efficiency circulator
pumps.

Background of the invention

[0005] A circulator pump is a specific type of pump
used to circulate gases, liquids, or slurries in a closed
circuit. Circulator pumps are commonly employed for cir-
culating water or other fluids in a heating or cooling sys-
tem, especially of buildings or the like. Circulator pumps
are typically designed to provide a limited pressure head
to the fluid, as they circulate the fluid only within a closed
circuit, and they need to overcome only the friction of the
fluid in the piping system.

[0006] Circulator pumps are usually electrically pow-
ered centrifugal pumps, having limited size and power.
In certain applications, circulator pumps comprise a
sealed main body having a motor rotor, a pump impeller,
and support bearings combined and sealed within the
water circuit. By providing sealed pump units, or "main
pump bodies", it becomes easier to maintain a water-
tight seal at the point where the pump drive shaft enters
the volute.

[0007] Small-sized to medium-sized circulator pumps
are usually supported entirely by the pipe flanges that
join them to the rest of the piping.

[0008] Circulator pumps may be fitted with, or associ-
ated to, a plurality of further devices and sensors, which
complement their functioning. For example, circulator
pumps may be associated or provided with pressure sen-
sors, temperature sensors, flow meters, expansion vas-
es, purge valves, safety valves, air separators and the
like.

[0009] When a circulator pump, which is installed in a
piping system, needs to be disconnected for mainte-
nance, difficulties can arise.

[0010] In fact, a circulator pump is effectively a com-
ponent of the piping system which is kept in a closed
loop, under water-tight conditions. When circulator
pumps with sealed bodies need to be actually removed
from the piping system, in order to provide servicing, the
sealing may be damaged.

[0011] In particular, removal of a circulator pump from
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the piping system may cause inconveniences, for exam-
ple it may damage the pipe flanges which join the circu-
lator pump to the rest of the piping.

[0012] Furthermore, removal of a circulator pump from
the piping system may be troubled by interference of the
additional devices attached to the pump, such as sensors
associated to the circulator pump, which hinder easy ac-
cess to the pipe flanges. Since pipe flanges for connec-
tion of the circulator pump are often extremely close to
the wall, installation and removal of a circulator pump
according to the prior art may become cumbersome.
[0013] Additionally, after maintenance, servicing
and/or inspection of the circulator pump are completed,
if the connection to the pipe flanges is not accurately
restored, the water-tight seal of the piping system may
be comprised, leading to leakage of fluid.

[0014] Itis anobjective of the presentinvention to solve
drawbacks of the prior art. In particular, it is an object of
the present invention to provide a circulator pump which
is improved with respect to the prior art.

[0015] Itis a further object of the present invention to
simplify the disconnection of a circulator pump from its
piping system, to simplify maintenance thereof.

[0016] It is a further object of the present invention to
prevent damaging seals of circulator pump systems,
whenever these are disconnected and removed from the
piping system, so as to assure water-tight conditions in
the circuit.

[0017] Itis a further object of the present invention to
provide circulator pump systems which are connected to
a piping system in a more convenient and effective man-
ner.

[0018] Itis a further object of the present invention to
simplify mounting of a circulator pump on a piping system,
and removal thereof, even when additional devices are
meant to be attached to the circulator pump.

[0019] Itis a further object of the present invention to
prevent leakage of fluid in a piping system comprising a
circulator pump system.

Summary of the Invention

[0020] These and other objects of the presentinvention
are achieved by a circulator pump, a hydraulic connector
and a pump system which incorporate the features set
out in the appended claims, which are an integral part of
the present description.

[0021] An aspect of the present invention provides for
a circulator pump, having a circulator pump main body
to be mounted on a piping system and which comprises:
an impeller; an electric motor for rotating the impeller; a
volute defining a volute chamber for housing the impeller;
the volute has a central inlet hole for coupling the circu-
lator pump in a releasable manner to a hydraulic connec-
tor of the piping system; the volute is further structured
with a lateral discharge flange portion for coupling to an
outlet portion of the piping system.

[0022] According to a preferred embodiment, the cir-
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culator pump has a circulator pump main body which
comprises: an impeller; an electric motor for rotating the
impeller; a volute defining a volute chamber for housing
the impeller and providing fluid-tightness in the circulator
pump, for a flow of fluid passing through the impeller; a
discharge flange portion provided downstream of the im-
peller and structured for connecting to a piping system
in fluid-tight manner. The circulator pump further com-
prises: a volute flange portion comprising an inlet hole
for the flow of fluid entering the volute; such volute flange
portion is structured for connecting in a fluid-tight manner
to an outlet section of a hydraulic connector, the outlet
section comprising an outlet hole for the flow of a fluid;
the circulator pump further comprises a mating element
provided on the circulator pump main body, wherein the
mating element is structured for providing a releasable
coupling between the volute flange portion and the outlet
section.

[0023] Advantageously, such circulator pump can be
releasably coupled with its volute flange portion to an
outlet section of a hydraulic connector, thus simplifying
the removal of the pump circulator from the piping sys-
tem, for maintenance or inspection.

[0024] Advantageously the mating element is struc-
tured for providing a releasable coupling, between the
volute flange portion and the outlet section, so that water-
tight conditions in the circuit can be effectively restored.
[0025] Advantageously, the mating element is provid-
ed on the circulator pump main body so that mounting
and removal of the circulator pump on the piping system
is simplified, even if additional devices are attached to
the hydraulic connector.

[0026] The presentinvention is particularly suitable for
application in the field of OEM high efficiency circulation
pumps.

[0027] Another aspect of the present invention pro-
vides for a hydraulic connector comprising: a hollow pipe
body for the flow of a fluid, the hollow pipe body compris-
ing a suction flange portion provided at a first end of the
hollow pipe body and structured for connecting to a piping
system in a fluid-tight manner, the hollow pipe body fur-
ther comprising an outlet section provided at a second
end of the hollow pipe, the outlet section being structured
for connecting to a volute flange portion of a circulator
pump in a fluid-tight manner, the outlet section compris-
ing an outlet hole for the flow of said fluid; the hydraulic
connector further comprises a connection element pro-
vided at the second end and structured for providing a
releasable coupling between the outlet section and the
volute flange portion.

[0028] Advantageously, additional devices or sensors
may be associated directly to the hydraulic connector,
without limiting access to the circulator pump, so that its
removal from the piping system is not hindered.

[0029] Advantageously, the hydraulic connector com-
prises a connection element provided at its end which is
free from the piping system, thus simplifying the removal
of the circulator pump, for maintenance or inspection.
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[0030] Advantageously the connection element is
structured for providing a releasable coupling, between
the volute flange portion and the outlet section, so that
water-tight conditions in the circuit can be effectively re-
stored.

[0031] Yetanotheraspectofthe presentinvention pro-
vides for a pump system comprising: a circulator pump
main body which comprises: an impeller; an electric mo-
tor for rotating the impeller; a volute defining a volute
chamber for housing the impeller and providing fluid-
tightness in the circulator pump for a flow of fluid passing
through the impeller. The pump system further compris-
es: ahollow pipe body for the flow of a fluid to the impeller;
a suction flange portion provided at a first end of the hol-
low pipe and structured for connecting to a piping system
in a fluid-tight manner; an outlet section provided at a
second end of the hollow pipe, the outlet section com-
prising an outlet hole for the flow of the fluid; a discharge
flange portion provided downstream of the impeller and
structured for connecting to a piping system in fluid-tight
manner; a volute flange portion for the flow of the fluid
entering the volute, the volute flange portion comprising
an inlet hole. The outlet section and the volute flange
portion are connected in a fluid-tight manner; a mating
element is provided on the circulator pump main body; a
connection element is provided at the second end; the
mating element and the connection element are struc-
tured for respectively coupling with each other and for
providing a releasable coupling between the volute
flange portion and the outlet section.

[0032] According to a preferred embodiment of the in-
vention, the pump system comprises a circulator pump
and a hydraulic connector, which have been already
briefly illustrated above and which are releasably con-
nectable by coupling a connection element with a mating
element.

[0033] In general, an advantage of the present inven-
tion is to effectively provide a leak-free connection be-
tween a circulator pump and a hydraulic connector of a
piping system.

[0034] Otherfeatures and advantages of the invention
will be apparent from the following description of pre-
ferred embodiments, and from the claims.

Brief description of the Drawings

[0035] The invention will be now described with refer-
ence to the annexed drawings, provided as non-limiting
examples of preferred embodiments, wherein:

- Figure 1is afirst perspective view of a pump system,
including a circulator pump and a hydraulic connec-
tor, according to a preferred embodiment of the
present invention.

- Figure 2 is a section view of the pump system of
Figure 1.
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- Figure 3isyeta perspective view of the pump system
of Figure 1, seen from a different angle.

- Figure 4 is a partly disassembled view of the pump
system of Figure 1.

- Figure 5 is a section view of the pump system of
Figure 4.

- Figure 6 is a perspective view of a pump system,
including a circulator pump and a hydraulic connec-
tor, according to a further preferred embodiment of
the present invention.

- Figure 7 is a partly disassembled view of the pump
system of Figure 6.

- Figure 8 is yet another view of the pump system of
Figure 7.

[0036] In the drawings referred to in the description,
the same reference numerals designate the same or

equivalent elements or actions.

Detailed Description of the Invention

[0037] Figure 1 shows a first perspective view of a
pump system 99, including a circulator pump 100 and a
hydraulic connector 101.

[0038] The circulator pump 100 comprises a pump
main body 1 housing the components of the pump, which
will be further described in more detail. Such pump main
body 1 defines a sealed pump unit, which is typically sold
as a single part.

[0039] The circulator pump 100 comprises a volute 2
of containment, which is part of the pump main body 1,
and is coupled thereon. The purpose of the volute 2 is
housing the impeller of the pump, as it will be further
described.

[0040] The pump main body 1 further comprises, on
its external surface, a plurality of connectors 3a and 3b
of electrical and electronic type. These connectors 3a
and 3b are configured for powering the electric motor of
the circulator pump 100 and/or for controlling the opera-
tion of the same.

[0041] The circulator pump 100 is connected to a pip-
ing system by means of a hydraulic connector 101.
Through the hydraulic connector 101, the working fluid
reaches the circulator pump 100 for increase of the pres-
sure head.

[0042] Figure 2 shows, in a sectional view, the main
internal components of the circulator pump 100.

[0043] As mentioned, the pump main body 1 accom-
modates an internal electric motor 5, 6, which preferably
includes a permanent magnet rotor 5 and a stator 6 with
the relevant electrical windings. The stator 6 is preferably
of the type with four stator arms forming a two-phase
electric motor configuration.
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[0044] In this preferred embodiment, the electric motor
5, 6 is of the synchronous type. The skilled in the art will
understand that other configurations are also adoptable,
for example by employing an asynchronous electric mo-
tor.

[0045] Thepumpmainbody 1 furthercomprises a shaft
7 of the electric motor which is coupled to the rotor 5.
The shaft 7 is thus configured for being set into rotation
by the electric motor 5, 6. In general, the circulator pump
100 includes suitable support bearings for the rotation of
the shaft 7, such as for example rolling elements and
thrust bearings adapted to support the forces that occur
during circulation of fluid in the pump.

[0046] Asmentioned,the pumpmainbody 1 comprises
an impeller 8 which is coupled on the shaft 7 and therefore
is adapted to be setinrotation by the electric motor 5, 6, 7.
[0047] The impeller 8 is housed within a volute cham-
ber 9, which is defined in the inside portion of the volute
2, which is part of the main pump body 1.

[0048] The volute chamber 9 is structured to provide
fluid-tightness for the flow of fluid arriving through the
hydraulic connector 101 to the impeller 8 of the circulator
pump 100. To this extent, the shaft 7 passes through a
wallthat separates the volute chamber 9 from the housing
of the motor 5, 6, 7 in the main pump body 1, preferably
passing through a hole sealed by a suitable gasket.
[0049] The impeller 8 is configured for imparting a
thrust to the fluid which comes into contact with it, so as
to provide a prevalence or pressure head increase to the
fluid. The impeller 8 is preferably a centrifugal type im-
peller.

[0050] The pump main body 1 further comprises a sec-
ondary box 10 which houses electrical and electronic el-
ements, such as an electronic control board 11, meant
to supply power and to control the electric motor by co-
operation with the electric/electronic connectors 3a and
3b.

[0051] Figure 3 shows a perspective view of the pump
system 99, seen from a different angle, wherein some
elements are more clearly visible.

[0052] In particular, it can be appreciated the structure
of the hydraulic connector 101, which comprises a hollow
pipe body 30 having a suction flange portion 31 at a first
end, and an outlet section 15 at a second end which
connects to the volute 2 of the pump main body 1, as it
will be further described.

[0053] The suction flange portion 31 is structured for
connecting to a piping system (not shown) in a fluid- tight
manner, so as to supply the fluid to the pump system 99.
[0054] Figure 4 shows a partly disassembled isometric
view of the pump system 99, while Figure 5 shows a
sectioned view of the pump system 99, still partly disas-
sembled.

[0055] As already mentioned, the volute 2 defines an
inside volute chamber which houses the impeller, so that
it is possible for a flow of fluid to reach the impeller 8.
[0056] Theimpellerdischarges the fluid with increased
pressure head into a discharge flange portion 12, which
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is provided downstream of the impeller 8. The discharge
flange portion 12 is structured for connecting to a further
piping system (not shown) in a fluid-tight manner.
[0057] The circulator pump 100 further comprises a
volute flange portion 13 on a terminal side of the volute
2, which is directed towards the hydraulic connector 100,
in operating conditions.

[0058] The volute flange portion 13 comprises an inlet
hole 14, for the intake of a flow of fluid which enters the
volute 2. In particular, the inlet hole 14 provides direct
access to the volute chamber 9, so that in particular the
impeller 8 is directly visible from the outside of the circu-
lator pump main body 1 (although this is scarcely appre-
ciable in Fig. 4, due to the selected angle of vision which
privileges the overall structure of the pump system 99).
[0059] The volute 2 has an inlet hole 14 which is cen-
tral, and is structured for coupling the circulator pump
100 in a releasable manner to the hydraulic connector
101 of the piping system.

[0060] The central inlet hole, in particular, is aligned
with the axis of the impeller 8, and also with the axis of
the electric motor 5, 6, 7.

[0061] The volute 2 is further structured with the lateral
discharge flange portion 12 for coupling to an outlet por-
tion of the piping system.

[0062] The volute flange portion 13 is structured for
connecting in a fluid-tight manner to an outlet section 15
(not visible, it will be further described) of the hydraulic
connector 101. The outlet section 15 comprises an outlet
hole 16 (not visible, it will be further described) for the
outflow of a fluid from the hydraulic connector 101 which
connects to the piping system.

[0063] The circulator pump 100 further comprises a
mating element 17 provided on the pump main body 1.
In particular, in the preferred embodiment shown, the
mating element 17 is provided on a surface of the volute
9, surrounding the whole pump main body 1 in a plane
perpendicular to the shaft 7 of the electric motor.
[0064] The mating element 17 is structured for provid-
ing a releasable coupling between the volute flange por-
tion 13 and the outlet section 15.

[0065] Preferably, the mating element 17 is structured
for mating with a coupling flange portion 18 of the hy-
draulic connector 101. In particular, the coupling flange
portion 18 is configured for mating with the mating ele-
ment 17, having a matching shape.

[0066] The mating element 17, by engaging with at
least one releasable retaining element 20, is thus struc-
tured to releasably couple the volute flange portion 13 of
the circulator pump 100, with the outlet section 15 of the
hydraulic connector 101.

[0067] In this preferred embodiment, three releasable
retaining elements or screw 20 are provided to connect
the mating element 17 with the coupling flange portion
18, as it will be further described.

[0068] Preferably, the mating element 17 comprises a
plurality of engaging elements 21, structured for coupling
with the coupling flange portion 18 of the hydraulic con-
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nector 101. These engaging elements 21, preferably
three engaging elements 21, comprise respective holed
portions, each structured for receiving the respective re-
taining element or screw 20.

[0069] Preferably, the mating element 17 is further as-
sociated with at least one seal element 22, preferably an
O-ring 22, which is interposed between the volute flange
portion 13 and the outlet hole 16, so as to improve the
fluid-tight connection therein.

[0070] Preferably, the discharge flange portion 12 is
located, in operating conditions, at a higher level than
the level of the volute flange portion 14. More preferably,
discharge flange portion 12 is located above a top surface
of the circulator pump main body 1.

[0071] Focusing now on the hydraulic connector 101,
it comprises a hollow pipe body 30 for providing a flow
of a fluid to the circulator pump 100.

[0072] The hollow pipe body 30 comprises a suction
flange portion 31 provided at a first one of its ends. The
suction flange portion 31 is structured for connecting to
a piping system (not shown) in a fluid-tight manner, for
the intake of fluid to be passed to the circulator pump 100.
[0073] The hollow pipe body 30 further comprises an
outlet section 15 provided at a second one of its ends.
As already said, the outlet section 15 is structured for
connecting to the volute flange portion 13 of the circulator
pump 100 in a fluid-tight manner. The outlet section 15
comprises an outlet hole 16 for the flow of the fluid. The
flow of said fluid, after passing the outlet hole 16, enters
the inlet hole 14 of the volute flange portion 13 of the
volute 2.

[0074] The hydraulic connector 101 further comprises
a connection element 32 provided at its second end. The
connection element 32 is structured for providing a re-
leasable coupling between the outlet section 15 and the
volute flange portion 13.

[0075] Preferably, the connection element 32 compris-
es the coupling flange portion 18, which is structured for
mating with a respective surface of the mating element
17 of the circulator pump 100 main body, as already de-
scribed.

[0076] Inparticular, the coupling flange portion 18 com-
prises a coupling surface 19 for mating with at the mating
element 17; the coupling surface 19 is structured for en-
gaging with at least one releasable retaining element 20,
preferably with three screws 20, for coupling of the outlet
section 15 with the volute flange portion 13.

[0077] In particular, the connection element 32 com-
prises a semi-shell-like shaped coupling body, which de-
fines the coupling flange portion 18.

[0078] The coupling surface on the semi-shell-like
shaped body is structured for engaging with engaging
elements 21 provided on a surface of the mating element
17 of the circulator pump 100.

[0079] In particular, the coupling surface 19 comprises
atleastone, preferably three, threaded portions 19, struc-
tured for receiving a respective releasable retaining ele-
ment 20, said releasable retaining element being each
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screw 20.

[0080] Preferably, the hydraulic connector 101 further
comprises at least one seal element 22, preferably an O-
ring 22, which is interposed between the outlet hole 16
and the volute flange portion 13, so as to improve the
fluid-tight connection therein.

[0081] Preferably, the hollow pipe body 30 further com-
prises at least a first auxiliary opening 33 structured for
connecting to an expansion vase (not shown), by provid-
ing fluid connection thereto. The expansion vase is an
effective component in the piping system, which is ad-
vantageously located close to the pump system 99. Pref-
erably the first auxiliary opening 33 is located, in operat-
ing conditions, at a higher level than the level of the outlet
hole 16. More preferably, the first auxiliary opening 33 is
connected to a first auxiliary channel 34 located at the
second end of the hollow pipe body 30.

[0082] Preferably, the hollow pipe body 30 further com-
prises at least a second auxiliary opening 35 structured
for connecting to a valve (not shown), in particular to a
safety valve, by providing fluid connection therein. The
safety valve is an effective component in the piping sys-
tem, which is advantageously located close to the pump
system 99. The second auxiliary opening 35 is located,
in operating conditions, at a lower level than the level of
the suction flange portion 31. The second auxiliary open-
ing 35 is preferably connected to a second auxiliary chan-
nel 36 located at a first end of the hollow pipe body 30.
[0083] The overall pump system 99 will be now briefly
described.

[0084] Itis apparent that such pump system 99 corre-
sponds to the combination of the circulator pump 100
and of the hydraulic connector 101, to be assembled to-
gether.

[0085] The pump system 99 comprises the impeller 8,
the electric motor 5, 6, 7 for rotating the impeller 8, a
volute 2 defining a volute chamber 9 for housing the im-
peller 8 and for providing fluid-tightness in the circulator
pump main body 1, for a flow of fluid passing through the
impeller 8.

[0086] A hollow pipe body 30 brings a fluid flow to the
impeller 8. A suction flange portion 31 is provided at a
first end of the hollow pipe 30 and is structured for con-
necting to a piping system (not shown) in a fluid-tight
manner.

[0087] An outletsection 15is provided at a second end
of the hollow pipe 30, and comprises an outlet hole 16
for the flow of the fluid.

[0088] A discharge flange portion 12 is provided down-
stream of the impeller 8 and is structured for connecting
to a piping system (not shown) in a fluid-tight manner.
[0089] A volute flange portion 13 allows the fluid, com-
ing from the outlet section 15, to enter the volute 2 by
means of an inlet hole 14.

[0090] The outlet section 15 and the volute flange por-
tion 13 are connected in a fluid-tight manner.

[0091] A connection element 32 is provided at the sec-
ond end of the hollow pipe body 30. A mating element
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17 is provided on the circulator pump main body 1.
[0092] The connection element 32 and the mating el-
ement 17 are structured for respectively coupling with
each other, and for providing a releasable coupling be-
tween the volute flange portion 13 and the outlet section
15.

[0093] Figure 6 shows a perspective view of a pump
system, 99’ according to a further embodiment of the
present invention.

[0094] The pump system 99’ comprises a circulator
pump 100, as already described. The pump system 99’
also comprises a hydraulic connector 201 according to
a further preferred embodiment.

[0095] The hydraulic connector 201 provides for a dif-
ferent connection element, which provides a releasable
coupling between its outlet section and the volute flange
portion 13 of the already described circulator pump 100.
[0096] Figure 7 shows a partly disassembled view of
the pump system 99’, comprising the alternative hydrau-
lic connector 201. Figure 8 shows yet a different view of
the pump system 99, so as to visualize all its elements.
[0097] The mating element 17 comprises a circular
shaped coupling body on the volute flange portion 13. In
this embodiment, it is the circular shaped coupling body
which is structured to engage with the outlet section 51
of the hydraulic connector 201.

[0098] The circular shaped periphery of the volute
flange portion 13 is structured for interacting with a re-
taining element 52 being a resilient fixing clip.

[0099] The resilient fixing clip 52 cooperates with re-
spective slots 53. There are preferably four peripheral
slots 53 forreceiving the releasable retaining element 52.
[0100] The releasable retaining element 52 acts on the
circular shaped periphery of the volute flange portion 13,
so as to retain the elements and provide a coupling with
the outlet section 51.

[0101] On the side of the hydraulic connector 201, in
particular, the connection element 32’ comprises a cir-
cular shaped coupling body on the outlet section 51,
which is configured for mating with the respective mating
element 17, which also comprises a circular shaped cou-
pling body on the volute flange portion 13.

[0102] The circular shaped coupling body of the con-
nection element 32’ is structured for engaging with the
volute flange portion 13 and comprises preferably four
peripheral slots 53 for receiving the releasable retaining
element 52. The releasable retaining element 52 is a fix-
ing clip structured for acting on the periphery of the cir-
cular shaped volute flange portion 13.

[0103] Although the present invention has been de-
scribed in considerable detail with reference to certain
preferred embodiments thereof, other variants may be-
come apparent to those skilled in the art who consider
the present description.

[0104] For example, the skilled in the art appreciates
that a different number of engaging elements 20, other
than three, could be employed, for example by providing
four or five screws and respective screwing elements.
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[0105] For example, the skilled in the art appreciates
that different connection arrangements for the fixing clip
52 are possible, for example without providing any pe-
ripheral slot.

Claims

1. A circulator pump (100), having a circulator pump
main body (1) to be mounted on a piping system and
comprising:

an impeller (8);

an electric motor (5, 6, 7) for rotating said impel-
ler;

a volute (2) defining a volute chamber (9) for
housing said impeller (8);

characterized in that said volute (2) has a cen-
tral inlet hole (14) for coupling said circulator
pump (100) in a releasable manner to a hydrau-
lic connector (101, 102) of said piping system;
said volute (2) being further structured with a
lateral discharge flange portion (12) for coupling
to an outlet portion of said piping system.

2. The circulator pump (100) according to claim 1,
wherein said volute (2) defines a volute chamber (9)
for housing said impeller (8) and providing fluid-tight-
ness in said circulator pump main body (1) for a flow
of fluid passing through said impeller (8);
wherein said discharge flange portion (12) is provid-
ed downstream of said impeller (8) and is structured
for connecting to said piping system in fluid-tight
manner;
wherein said circulator pump (100) further compris-
es:

a volute flange portion (13) comprising said inlet
hole (14) for the flow of said fluid entering said
volute (2),

said volute flange portion (13) being structured
for connecting in a fluid-tight manner to an outlet
section (15, 51) of said hydraulic connector (101,
102), said outlet section (15, 51) comprising an
outlet hole (16) for the flow of a fluid;

wherein said circulator pump (100) further com-
prises a mating element (17) provided on said
circulator pump main body (1),

said mating element (17) being structured for
providing a releasable coupling between said
volute flange portion (13) and said outlet section
(15, 51).

3. The circulator pump (100) according to claim 2,
wherein said mating element (17) is structured for
mating with a coupling flange portion (18) of said
hydraulic connector (101, 201), by engaging with at
least one releasable retaining element (20, 52), for
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10.

1.

releasably coupling said volute flange portion (13)
with said outlet section (15, 51).

The circulator pump (100) according to claim 3,
wherein said mating element (17) comprises a plu-
rality of engaging elements (21) structured for cou-
pling with said coupling flange portion (18) of said
hydraulic connector (101),

said engaging elements (21) comprising at leastone
holed portion (21), preferably three holed portions
(21), each structured for receiving a respective re-
taining element (20), said retaining element (20) be-
ing a screw.

The circulator pump (100) according to claim 3,
wherein said mating element (17) comprises a cir-
cular shaped coupling body on said volute flange
portion (13) structured for engaging with said outlet
section (51) of said hydraulic connector (201),
wherein the circular shaped periphery of said volute
flange portion (13) is structured for interacting with
said releasable retaining element (52) which com-
prises a resilient fixing clip (52) structured for coop-
erating with respective slots (53).

The circulator pump (100) according to any one of
claims 2 to 5, wherein said inlet hole (14) of said
volute flange portion (13) provides direct access to
said volute chamber (9), said impeller (8) being pref-
erably visible from the outside of said circulator pump
main body (1).

The circulator pump (100) according to any one of
claims 2 to 6, wherein said mating element (17) is
provided on at least one surface of said volute (2) of
said circulator pump main body (1).

The circulator pump (100) according to any one of
claims 2 to 7, wherein said mating element (17) is
further associated with at least one seal element
(22), preferably an O-ring (22), which is interposed
between said volute flange portion (13) and said out-
lethole (16), said atleast one seal element (22) being
structured for improving said fluid-tight connection.

The circulator pump (100) according to any one of
claims 2 to 8, wherein said discharge flange portion
(12) is located, in operating conditions, at a higher
level than the level of said volute flange portion (13),
preferably above atop surface of the circulator pump
main body (1).

The circulator pump (100) according to any one of
claims 1 to 9, wherein said impeller (8) is of the cen-
trifugal type.

The circulator pump (100) according to any one of
claims 1 to 10, wherein said electric motor (5, 6, 7)
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is of the synchronous type. a volute flange portion (13) for the flow

of said fluid entering said volute (2),

12. The circulator pump (100) according to any one of said volute flange portion (13) compris-
claims 1 to 11, wherein said hydraulic connector ing an inlet hole (14);

(101, 201) is of the type comprising: 5 said outlet section (15, 51) and said vo-

a hollow pipe body (30) for the flow of a fluid,
said hollow pipe body (30) comprising a suction
flange portion (31) provided at a first end of said
hollow pipe body (30) and structured for con-
necting to a piping system in a fluid-tight manner,
said hollow pipe body (30) further comprising an
outlet section (15, 51) provided at a second end
of said hollow pipe body (30), said outlet section
(15, 51) being structured for connecting to a vo-
lute flange portion (13) of a circulator pump (100)
in a fluid-tight manner, said outlet section (15,
51) comprising an outlet hole (16) for the flow of
said fluid;

and wherein said hydraulic connector (101,201)
further comprises a connection element (32,
32’), said connection element (32, 32’) being
provided at said second end and being struc-
tured for providing a releasable coupling be-
tween said outlet section (15, 51) and said volute
flange portion (13).

13. A pump system (99, 99’) comprising:

a circulator pump main body (1) which compris-
es:

an impeller (8);

an electric motor (5, 6, 7) for rotating said
impeller (8);

a volute (2) defining a volute chamber (9)
for housing said impeller (8) and providing
fluid-tightness in said circulator pump main
body (1) for a flow of fluid passing through
said impeller (8);

said pump system (99, 99') further compris-
ing:

a hollow pipe body (30) for the flow of
a fluid to said impeller (8);

a suction flange portion (31) provided
at a first end of said hollow pipe body
(30) and structured for connecting to a
piping system in a fluid-tight manner;
an outlet section (15, 51) provided at a
second end of said hollow pipe body
(30), said outlet section (15, 51) com-
prising an outlet hole (16) for the flow
of said fluid;

a discharge flange portion (12) provid-
ed downstream of said impeller (8) and
structured for connecting to a piping
system in fluid-tight manner;
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lute flange portion (13) being connect-
ed in a fluid-tight manner;

a mating element (17) provided on said
circulator pump main body (1);
aconnection element (32, 32’) provided
at said second end;

wherein said mating element (17) and
said connection element (32, 32’) are
structured for respectively coupling
with each other and for providing a re-
leasable coupling between said volute
flange portion (13) and said outlet sec-
tion (15, 51).

14. A pump system (99, 99’) comprising a circulator
pump (100) according to any one of claims 1 to 12.

15. A piping system, preferably in a heating and/or
cooling system, comprising a pump system (99, 99°)
according to claim 13 or 14.

16. A hydraulic connector (101, 201) for a circulator
pump (100), comprising:

a hollow pipe body (30) for the flow of a fluid,
said hollow pipe body (30) comprising a suction
flange portion (31) provided at a first end of said
hollow pipe body (30) and structured for con-
necting to a piping system in a fluid-tight manner,
said hollow pipe body (30) further comprising an
outlet section (15, 51) provided at a second end
of said hollow pipe body (30), said outlet section
(15, 51) being structured for connecting to a vo-
lute flange portion (13) of a circulator pump (100)
in a fluid-tight manner, said outlet section (15,
51) comprising an outlet hole (16) for the flow of
said fluid;

characterized in that said hydraulic connector
(101, 201) further comprises a connection ele-
ment (32, 32’), said connection element (32, 32’)
being provided at said second end and being
structured for providing a releasable coupling
between said outlet section (15, 51) and said
volute flange portion (13).

17. The hydraulic connector (101, 201) according to
claim 16, wherein said connection element (32, 32’)
further comprises a coupling flange portion (18) hav-
ing a coupling surface (19) structured for mating with
arespective mating element (17) of a circulator pump
main body (1),
said coupling surface (19) being structured for en-
gaging with atleast one releasable retaining element
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(20, 52), for coupling of said outlet section (15) with
said volute flange portion (13).

The hydraulic connector (101, 201) according to
claim 17, wherein said connection element (32) com-
prises a semi-shell-like shaped coupling body, and
wherein said coupling surface (19) is structured for
engaging with engaging elements (21) of said mating
element (17) of said circulator pump main body (1),
said coupling surface (19) comprising at least one
threaded portion (19), preferably three threaded por-
tions (19), each structured for receiving a respective
releasable retaining element (20), said releasable
retaining element (20) being a screw.

The hydraulic connector (101, 201) according to
claim 17, wherein said connection element (32’)
comprises a circular shaped coupling body on said
outlet section (51), said circular shaped coupling
body being structured for engaging with a volute
flange portion (13) of a circulator pump main body
(1),

said circular shaped coupling body comprising a plu-
rality of, preferably four, peripheral slots (53) for re-
ceiving a releasable retaining element (52), said re-
leasable retaining element (52) being a resilient fix-
ing clip (52) structured for acting on the periphery of
said volute flange portion (13).

The hydraulic connector (101, 201) according to any
one of claims 16 to 19, further comprising at least
one seal element (22), preferably an O-ring (22),
which is interposed between said outlet hole (16) of
said outlet section (15, 51) and said volute flange
portion (13), said seal element (22) being structured
for improving said fluid-tight connection thereon.

The hydraulic connector (101, 201) according to any
one of claims 16 to 20, wherein said hollow pipe body
(30) further comprises at least a first auxiliary open-
ing (33) structured for connecting to an expansion
vase, by providing fluid connection thereto, said first
auxiliary opening (33) being located, in operating
conditions, at a higher level than the level of said
outlet hole (16), said first auxiliary opening (33) pref-
erably being connected to a first auxiliary channel
(34) located at said second end of said hollow pipe
body (30).

The hydraulic connector (101, 201) according to any
one of claims 16 to 21, wherein said hollow pipe body
(30) further comprises at least a second auxiliary
opening (35) structured for connecting to a valve, in
particular to a safety valve, by providing fluid con-
nection thereto, said second auxiliary opening (35)
being located, in operating conditions, at a lower lev-
el than the level of said suction flange portion (31),
said second auxiliary opening (35) preferably being
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connected to a second auxiliary channel (36) located
at said first end of said hollow pipe body (30).
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